SUMMARY Insulin dependent diabetes mellitus presenting in children under five years old exhibits several clinical and management features that differ from diabetes presenting in older children. In this review of the current population of the Oxford children's diabetes clinic, children with diabetes diagnosed aged 0-<5 years are compared with those diagnosed aged 5-<10 years to illustrate these differences.
Children under the age of 5 with insulin dependent diabetes mellitus constitute a small proportion of the total number of patients attending any paediatric diabetes clinic. At any time, however, almost half of the total paediatric diabetic population will have had their onset of diabetes before the age of 5. Such children have a number of clinical features in common that may justify their consideration as a subgroup of children with diabetes, especially as they take up a disproportionately large amount of clinic personnel time in their outpatient and home management. The present study attempts to characterise this subgroup by comparing and contrasting clinical and epidemiological features of children diagnosed as having diabetes under the age of 5 with those developing the disease between the ages of 5 and 10.
Method
In this study the notes of all children in Oxfordshire presenting with diabetes over the past 15 years have been reviewed. All separately. There was an apparent increase in incidence of diabetes presenting in children under the age of 5 in the last five years compared with the previous two five year periods, rising respectively from 8-9 and 7-4 to 13-6 per 100 000 children. Mean annual rates of age specific incidence for each year of age considered individually from 1 January 1969 to 31 December 1983 ( Fig. 1) shows a peak at 4-<5 years as reported previously.'
Although diabetes diagnosed in the first year of life remains rare, the incidence is then fairly constant between 1-<4 years of age at about 10 per 100 000 per year.
Sex ratio. In the Oxford diabetes clinic population there is a male preponderance of 1-5 to 1 in the group diagnosed under the age of 5 and a female preponderance of 1-25 to 1 in the group diagnosed in the age range 5-<10.
Season of presentation. Figure 2 (X2=3'1, p=008 ). In the group diagnosed aged 0-<5 a greater proportion tended to present in ketoacidosis, and this group more often required initial intravenous treatment to correct acidosis and dehydration, (X2=4-38, p<0.05). Two of the group aged 5-<10 were diagnosed by chance on routine urine testing for unrelated conditions. The duration of initial hospital admission was longer in the younger children. In the past five years, however, the duration of hospital admission had been reduced in both groups, and the difference between the two groups was less pronounced.
Clinical management.
Remission period
In the group aged 0-<5 years 16 (48%) did not have any fall in insulin requirements in the months after diagnosis, nine (26%) had a reduction of less than 50% of the starting dose, and nine (26%) had a reduction of 50% or more from the initial stabilisation dosage. This compares with figures for the group aged 5-<10 of 18 (38%) showing no fall, 22 (47%) a fall of less than 50%, and seven (15%) a fall of 50% or more.
Growth
The heights at diagnosis of the children with diabetes diagnosed aged under 5 were distributed as expected across the centiles (Tanner and Whitehouse, 1975). Children diagnosed aged 5-<10 were considerably taller than average at diagnosis with 65% of these children having height equal to or greater than the 75th centile (X2= 18 87, p<0-001) (Table 5 ). Growth after diagnosis was maintained in both groups with 86% and 75% of children aged 0-<5 and 5-< 10, respectively, following their height centile at diagnosis. Oxford health district are comparable with the two most recent birth cohort studies. The prevalence of diabetes in the age range 0-<5 is about 25% that in the age range 5-<10; 62% of the children with diabetes now aged 5-<10, however, had their disease diagnosed under the age of 5.
Incidence is more difficult to measure accurately as it requires the long term surveillance of a large cohort of children or the study of a comprehensive set of records from a geographically well defined population. Moreover, there are wide geographical, racial, and socioeconomic variations in the incidence of the disease. In the British Isles reports of annual rates of incidence in childhood have varied from 7 65 to 13-81 per 100 000. A recent study of Scottish children1 has shown an average annual incidence of 7-2 per 100 000 in children aged 0-<5 and 11-4 per 100 000 in children aged 5-<10. The mean annual rates of incidence in this study are comparable with recent published studies. None of the previous reports suggest the apparent increase in incidence in diabetes among children aged 0-<5 seen in Oxford.
Reviewing the data from previous studies, there is a trend towards higher incidence and prevalence figures in more recent studies. Two studies in particular have suggested an increasing incidence of onset of diabetes in childhood: Stewart-Brown et al compared rates of prevalence in three successive birth cohort studies and showed a significant linear trend over the three periods separated from each other by a decade or more;3 and Patterson et al, using a computer file of all admissions to Scottish hospitals, showed an 80% increase in incidence over nine years (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) : age range 0-<19 years).'
Our study shows a linear trend of increasing incidence over 15 years, which just fails to reach significance at a 5% level using a Cox-Stuart test for trend and is accounted for almost entirely by the group aged 0-<5, although numbers are too small to draw firm epidemiological conclusions.
We have found a male preponderance of diabetes in those aged under 5 and a female preponderance in the 5-<10 year olds; this confirms the findings of the British Diabetic Association register reported in 1975. 4 Other studies have varied in their findings with no agreed pattern emerging. 1-4
Previous reports of the seasonality of presentation of childhood diabetes have shown a peak in incidence in autumn (September-October) and in winter (December-March) with a trough in midsummer (June-July).1 4 Any seasonal variation has previously been noted to be absent in children developing the disease aged under 5. In Oxford the seasonal pattern is confirmed in the group diagnosed aged 5-<10, but in addition there seems to be a seasonal variation in the group aged 0-<5. (Fig. 3) . The later peak and trough in these younger children could reflect a delay in the time to diagnosis, assuming common aetiological and seasonal effects.
There was a positive first degree family history in 16% and 10% of the children diagnosed aged under 5 and between 5-10, respectively. This is broadly in agreement with previous reports from the British Isles of a first degree relative in 11%,4 13%,8 and 23%2 of patients, although these other studies covered a wider age range and did not subdivide subjects by age at diagnosis. A striking finding in this survey is the absence of mothers with insulin dependent diabetes among families with diabetic children aged under 10. A lower incidence of a maternal history of diabetes has also been noted recently in two other studies. In a six year prospective study of all Swedish diabetic children aged 0-15, the father was the affected family member twice as commonly as the mother, although the children's age ranges were not subdivided. 6 Similarly, a survey of patients at the Joslin diabetes centre has shown that fathers with diabetes have a fourfold greater risk of producing a diabetic child than mothers with the disease. 7 Children diagnosed as having diabetes aged 0-<5 seem to present more acutely than those diagnosed aged 5-<10 as shown by both the shorter duration of retrospectively recognisable symptoms and the higher incidence of ketoacidosis at presentation. This may reflect a differing aetiology or pattern in the decline of pancreatic function, an increased incidence of unrelated intercurrent infection precipitating ketoacidosis, a general increased risk of dehydration in the younger smaller child, or a delay in diagnosis perhaps resulting from the general belief that diabetes is very rare in young children. In the past five years the time spent as an inpatient after diagnosis has been reduced; this may reflect improved understanding and management, particularly in the younger child, together with a change in emphasis towards community based care and education. It does not, however, seem to reflect earlier diagnosis, as the incidence of ketoacidosis at diagnosis has not declined over the same period.
Diabetes in a small child places considerable stress on the family in terms of daily injections, dietary management, recognition of hypoglycaemia, and coping with frequent intercurrent illness, which is a normal feature of life in young children. We have found it useful to establish a separate toddler clinic, allowing time for group discussion among parents when they can share worries with others in a similar position.
Diabetes in the young child is not rare and seems to show some clinical and epidemiological differences from diabetes in older children. As such it warrants particular investigation as it may offer the possibility of an aetiological understanding that may be different from or clearer than that which applies to diabetes with onset at later ages. 
